S2
Vibrational sum frequency spectroscopy (VSFS) is a second order vibrational laser spectroscopy technique that combines an infrared and a Raman anti-Stokes process, resulting in a technique that is surface specific under the electric dipole approximation. 1 A visible and an IR laser beam overlap in time and space at the surface under study, and a beam having the sum of the incident frequencies is emitted and detected. The spot probed by the laser beams is around 500 m in diameter, and thus the signal observed results from an average of a large area.
The VSFS system used in this study has earlier been described in detail, 2 The VSFS technique is a valuable tool in determining the packing order of monolayer systems of molecules containing long hydrocarbon chains as DSPC does in this particular study. 3 If hydrocarbon chains are highly packed in an all-trans configuration, no CH 2 (or CD 2 for deuterated species) signal will be observed in a VSF spectrum despite the fact that this functional group is present in the molecules. The explanation is that under these conditions there exists an inversion center between each pair of CH 2 groups, and VSF signal can only be generated in systems lacking inversion symmetry. 4 For monolayer systems possessing some disorder with gauche defects, the inversion center will be abolished and hence peaks originating from the CH 2 groups will be seen in the spectrum.
S3
In this study, VSFS has been employed to investigate the packing order of d-DSPC in a mixture of d-DSPC and surfactin on a gold surface (same sample as used in the nano IR experiments). The ppp polarization combination has been used since it yields the strongest signal for metal substrates, where ppp indicates that the visible, IR, and VSF beams all are polarized parallel to the plane of incidence ("p-polarized"). For deuterated chains like in this case, it has been suggested that the ppp intensity ratio of the antisymmetric CD 2 stretch (2190 cm -1 ) and the antisymmetric CD 3 stretch (2220 cm -1 ) provides a good indication of the order in the monolayer. A high CD 2 /CD 3 intensity ratio signifies a monolayer with considerable disorder, whereas a low ratio indicates that the monolayer is ordered. Figure S1 shows the VSF spectrum of the d-DSPC/surfactin mixture on gold, and it is obvious that the antisymmetric CD 3 stretch at 2220 cm -1 is significantly stronger than the antisymmetric CD 2 stretch at 2190 cm -1 . However, antisymmetric CD 2 stretch is seen as a shoulder to the antisymmetric CD 3 stretch, and hence the d-DSPC monolayer is not completely ordered in an all-trans configuration, but rather with some slight disorder. 
